Ctr1 drives intestinal copper absorption and is essential for growth, iron metabolism, and neonatal cardiac function.
The trace element copper (Cu) is a cofactor for biochemical functions ranging from energy generation to iron (Fe) acquisition, angiogenesis, and free radical detoxification. While Cu is essential for life, the molecules that mediate dietary Cu uptake have not been identified. Ctr1 is a homotrimeric protein, conserved from yeast to humans, that transports Cu across the plasma membrane with high affinity and specificity. Here we describe the generation of intestinal epithelial cell-specific Ctr1 knockout mice. These mice exhibit striking neonatal defects in Cu accumulation in peripheral tissues, hepatic Fe overload, cardiac hypertrophy, and severe growth and viability defects. Consistent with an intestinal Cu absorption block, the growth and viability defects can be partially rescued by a single postnatal Cu administration, indicative of a critical neonatal metabolic requirement for Cu that is provided by intestinal Ctr1. These studies identify Ctr1 as the major factor driving intestinal Cu absorption in mammals.